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THE INVENTION CLAIMED IS: 
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1. A lift pin/actuating assembly, comprising: 
a\lift pin; 'and 
an^ctuating mechanism having an actuator 
configured to generate movement of the lift pin along a 
first axis, and a translation mechanism coupled to the 
actuator and configu^gd to translate movement of the 
actuator along the fir\st|/^xis into movement of the lift pin 
along a second axis. 
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2. The assembly of claim 1, wherein the movement 
of the lift pin along the Virst axis is a vertical movement, 
and the movement of the lif\ pin along the second axis is a 
horizontally pivoting movement about the second axis. 
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3. \ The assembly of claim 1, wherein the 
translation mechanism comprises a motion stop configured to 
stop movement o\ the lift pin along the first axis at a 
predetermined po\nt, and a motion translator configured to 
translate actuation of the lift pin along the first axis 
into movement of ttyie lift pin along the second axis, after 
the predetermined Aoint is reached. 



25 4. The assembly of claim 2, wherein the 

translation mechanism comprises a motion stop configured to 
stop movement of the lift pin along the first axis at a 
predetermined point, and a motion translator configured to 
translate actuation of \he lift pin along the first axis 

30 into movement of the lint pin along the second axis, after 
the predetermined point \s reached. 
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5. uihe assembly of claim 3, wherein the motion 
translator comprises a lever. 

6. TheVassembly of claim 4, wherein the motion 
5 translator comprises a lever. 
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7. A method of operating a substrate lift pin, 
comprising: 

app&lying vertical actuation to the pin; 
moving the pin vertically a first distance; 
contacting a vertical motion stop after 
moving the first di^^jjce; and 

transmitting further vertical actuation into 
horizontal movement ol fcThe pin. 

8. The metnod of claim 7, wherein the horizontal 
movement is a horizontal pivoting movement. 



\t\ 9. The method of claim 8, wherein translating 

=020 further vertical actuation into horizontal movement 
^ comprises employing a level 

J^jJ|^^||*7 10. A Vif t pin/actuating assembly for a ^substrate 

processing chamberX comprising: 
25 a li\t pin adapted to hold a substrate in the 

proces s ing chamber ; 

a base \pn which the lift pin is mounted; 
a first \pechanism adapted to raise and lower 

the base; and 

3 0 a second tkchanism adapted to convert 

vertical motion of the base^ into pivoting motion of the lift 
pin. 
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11. \ The assembly of c laim 10 , wherein the second 
mechanism piv^^the lift pin c ^twa rd^ the base is 

lowered. ^ r^(ocf>^ ^ /"^ 



1\. The assembly of claim 10 , wherein the lift 
in has a hoMzontally extending upper section on which th^, 
substrate is nfeld . 




13. tThe assembly of claim 10, further comprising 
10 a spring mount e/\ jpn the base to bias the lift pin toward a 
storage position! 

\ff 14. \Fhe assembly of claim 13, wherein the second 

mechanism pivot^ the lift pin away from the storage position 
15 as the base is lowered. 
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15. A \ift pin/actuating assembly for a substrate 
processing chamber \ comprising: 

a base; 5yL 

a mechanism adapted to raise and lower the 

a leveA pivotally mounted on the, base; 

a lift sin adapted to hold a substrate in the 

processing chamber, theXlift pin mounted on the lever; and 

&Z V 

a stop adjacent the base and adapted to 
engage the lever to pivot\the lever as the base moves 
vertically . 

16. The assembly V>f claim 15, wherein a pedestal 
is mounted for vertical movement in the processing chamber, 
and the lift pin is moveable mo pivot between a first 
position in which the lift pin\ obstructs a path of movement 
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of the peddbtal and a second position in which the lift pin 
does not obatruct the path of movement of the pedestal . 



17. \ The assembly of claim 16, further comprising 
a spring adapt\ed to bias the lift pin toward the first 
position . 



18. J^ie assembly of claim 17, wherein the base 
includes a step against which the spring biases the lever 



10 when the lever is\not engaged by the stop, 
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19. Thelassembly of claim 18, wherein the spring 
biases the lever ira a downward direction, and the stop 
engages the lever fffom below as the base is lowered. 



20. The assembly of claim 15, wherein the lift 
pin has a horizontally extending upper section on which the 



. e-ertTSxrate is neia. 



^020 21. ^method of operating a semiconductor 

processing chambe^, comprising: 

providing a lift pin; 

mounting the lift pin so that it extends 
upwardly into the processing chamber; 
25 lower indl a ba se on which the lift pin is 

mounted ; and 

convert ing\o£ie lowering motion of the base 
into pivoting motion of th& lift pin. 



3 0 22. The method of\claim 21, wherein the lift pin 

is pivoted outwardly as the base is lowered. 
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23. \ The method of claim 21, wherein the lift pin 
is pivoted be&ween a storage position in which the lift pin 
is positioned to hold a substrate and a retracted position 
in which the l\ft pin is not positioned to hold the 
substrate . 

24. Tn& method of claim 23, further comprising 
raising the lift ^in to lift the substrate from another lift 
pin provided in tH(p processing chamber. 



25. The! 
of the lift pin is 



lod of claim 24, wherein the raising 
:ormed by raising the base. 



26. The metSiod of claim 24, further comprising 
lowering the lift pin which lifted the substrate to place 
the substrate on a robo\ blade that has entered the 
processing chamber . 

27. The method \>f claim 26, wherein the lowering 
of the lift pin is performed by lowering the base. 



28. A\processing chamber, comprising: 
a chamber enclosure ; 

a liVt pin adapted to hold a semiconductor 
substrate in the chamber enclosure; 

a baseXon which the lift pin is mounted; 
a f irst\nechanism arranged to raise and lower 

the base ; and 

a second ntechanism adapted to convert 
vertical motion of the base into pivoting motion of the lift 
pin. 
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29. T\e processing chamber of claim 28, wherein 
the second mecharJfsrK includes a stop adjacent the base and 
adapted to engage^if^ever on which the lift pin is mounted, 
the lever being mounted on the base. 

30. \The processing chamber of claim 28, further 
comprising a peaestal that is movable between a transfer 
position and a processing position, the lift pin being 
movable between a\ storage position in which the lift pin 
obstructs a path af movement of the pedestal and a retracted 
position in which the lift pin does not obstruct the path of 
travel of the pedestal . 

31. The processing chamber of claim 30, further 
comprising a spring adapted to bias the lift pin toward the 
storage position . 

32 . A lift pjNn/actuating assembly for a 
semiconductor processing \chamber, comprising: 

a lift pin\adapted to hold a substrate in the 
processing chamber; and 

a movement n\echanism on which the lift pin is 
mounted, the movement mechanism having a first range of 
movement in which lowering oc the movement mechanism causes 
the lift pin to be lowered wAthout pivoting and having a 
second range of movement in which lowering of the movement 
mechanism causes the lift pin to pivot. 



33. The assembly of alaim 32, wherein the first 
range of movement of the movement mechanism is above the 
second range of movement of the ifcvement mechanism. 
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34. Vrhe assembly of claim 32, wherein the 
movement mechandNsm pivots the lift pin between a storage 
position in which\the lift pin is positioned to hold the 
substrate and a refracted position in which the lift pin is 
not positioned to hc\d the substrate. 



P 

m 

m 
=p 

u 

O 
ill 
ill 

o 



16 



